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Description 

[0001] The present invention relates generally to ap- 
paratus for establishing the correct alignment and ori- 
entation for a knee prosthesis during total knee arthro- 5 
plasty surgery and pertains, more specifically, to deter- 
mining the correct position and orientation of cutting 
guides with respect to the mechanical axis of a patient's 
femur so that the femur and the tibia can be cut to fit the 
knee prosthesis and the knee prosthesis will be implant- 10 
ed in an anatomically correct orientation. In particular, 
the present invention is directed to apparatus for attain- 
ing appropriate alignment of a tibial resection guide rel- 
ative to the mechanical axis of the femur and, conse- 
quently, relative to the mechanical axis of the leg of the 
recipient of the knee prosthesis. 
[0002] During knee resurfacing arthroplasty, com- 
monly called knee replacement surgery, the distal sur- 
faces of the femur are cut away and replaced with a met- 
al component to simulate the bearing surfaces of the fe- 
mur. The proximal surface of the tibia is modified in a 
similar way, to provide a metal-backed plastic bearing 
surface. The metal femoral component of the new pros- 
thetic joint transfers the weight of the patient to the tibial 
component such that the joint can support the patient's 
weight and provide a near-normal motion of the knee 
joint. 

[0003] Several studies have indicated that the long 
term performance of a prosthetic knee joint is dependant 
on how accurately the components of the knee joint are 
implanted with respect to the weight bearing axis of the 
patient's leg. In a correctly functioning knee, the weight 
bearing axis passes through the center of the head of 
the femur, the center of the knee and the center of the 
ankle joint. This weight bearing axis typically is located 
by analyzing an X-ray image of the patient's leg, taken 
while the patient is standing. 

[0004] The X-ray image is used to locate the center 
of the head of the femur and to calculate the position of 
the head relative to selected landmarks on the femur. 
The selected landmarks are then found on the patient's 
femur during surgery and the calculations used to esti- 
mate the actual position of the femoral head. These two 
pieces of information are used to determine the correct 
alignment of the weight bearing axis for the femur, com- 
monly referred to as the mechanical axis of the femur. 
To completely define the correct position for the femoral 
component of the knee prosthesis, the correct relation- 
ship between the center of the femoral head and the 
knee joint and the rotation of the knee joint about the 
mechanical axis must be established. This information 
is determined from landmarks on the distal portion of the 
femur. The correct alignment for the tibial component of 
the knee prosthesis ordinarily is determined by finding 
the center of the ankle joint and relating its position to 
landmarks on the tibia. This point and the center of the 
proximal tibial plateau are used to define the weight 
bearing axis, ormechanical axis, of thetibia. The correct 



2 

relationship between the ankle joint and the knee joint 
and the rotation of the knee joint about the mechanical 
axis are determined by reference to the distal portion of 
the femur and landmarks on the tibial plateau. 
[0005] Various mechanical alignment instruments are 
used to assist the surgeon in making cuts on the distal 
femur and proximal tibia which will allow the femoral and 
tibial components of the prosthetic knee implant to be 
attached to the femur and tibia. These mechanical align- 
ment instruments permit the surgeon to fix cutting 
guides in place with respect to the selected landmarks 
on the bones so that the cuts will be correctly oriented 
with respect to the mechanical axes determined from 
the X-ray image. 

[0006] There are two general types of alignment in- 
struments in common use. These are intramedullary 
and extramedullary alignment systems. Intramedullary 
alignment systems use the inside of the femur or tibia, 
the medullary canal, as one of the selected landmarks 
for establishing alignment. Extramedullary alignment 
systems use only the external surfaces of the body to 
establish alignment. 

[0007] A typical extramedullary alignment system re- 
quires the surgeon to visually align a slender rod with 
the center of the knee and the center of the femoral head 
for alignment of the femoral component, then align a 
similar rod with the center of the ankle and the center of 
the tibial plateau for alignment of the tibial component. 
The centers of the femoral head and ankle are found by 
palpation or are established with an intraoperative X- 
ray. If correctly placed, the rods will lie parallel to, and 
offset from the mechanical axes. Once aligned, the rods 
are used as a guide to fix the location of the cutting 
guides with respect to the femur and the tibia so that the 
cuts can be performed. 

[0008] A typical intramedullary alignment system re- 
quires the surgeon to insert rods into the medullary ca- 
nal of the femur and of the tibia. If properly placed, these 
rods should lie on the respective axes of the bones. In 
the case of the tibia, the mechanical axis is very close 
to the axis of the bone. In the case of the femur, the axis 
of the bone is quite different from the mechanical axis 
due to the offset nature of the hip joint, and this differ- 
ence must be measured from the pre-operative X-ray 
and used to correct the alignment of the femoral cutting 
guides. 

[0009] Both intramedullary and extramedullary ap- 
proaches to alignment have numerous inherent draw- 
backs and sources of error. Extramedullary alignment 
depends on accurate visual estimation of the alignment 
of the extramedullary rods. Location of the femoral head 
by palpation is difficult and error-prone, particularly with 
obese patients. Use of intraoperative X-rays improves 
the result somewhat, but is time consuming and expos- 
es the patient and operating room personnel to radia- 
tion. X-rays also are subject to distortion and require vis- 
ual interpretation and estimation to analyze correctly, as 
X-rays offer only one planar view in two dimensions. 
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[0010] Intramedullary alignment approaches provide 
only sightly better results, in thatthe knee joint alignment 
is still determined by estimating the difference between 
the bone axis and the mechanical axis from a potentially 
distorted X-ray image. In addition, intramedullary rods 5 
must be introduced very carefully, not only to make sure 
they align correctly with the medullary canal, but also to 
make sure that the insertion of the rods does not create 
an embolism, which could seriously injure or even kill 
the patient. 

[0011] An ideal alignment system finds the mechani- 
cal axia of the patient's leg directly, without the need for 
preoperative or intraoperative x-rays, estimation, calcu- 
lation, location of hidden or obscured landmarks, or sur- 
gical intervention outside of that required for access to 
the knee joint surfaces. The ideal alignment system de- 
pends only on the accepted definition that the mechan- 
ical axis passes through the center of the head of the 
femur, the center of the knee joint and the center of the 
ankle, in order to locate the mechanical axis. 
[001 2] WO-88/07840, corresponding to the preamble 
of claim 1 describes a system for the preoperative plan- 
ning of a total knee replacement, using a telescoping 
shaft, a proximal coupling means for coupling a resec- 
tion guide to a proximal portion of the shaft at the prox- 
imal tibia, and a distal means for locating the distal end 
of the shaft at the distal tibia. 

[0013] In an earlier patent application in the United 
States, serial no. 08/199,069, filed February 22. 1994, 
now United States patent no. 5.601,566, method and 
apparatus are disclosed for locating the mechanical axis 
of a patient's femur by directly locating the center of ro- 
tation of the head of the femur. An external alignment 
rod is affixed to the femur and extends in a direction par- 
allel to the mechanical axis of the femur. The present 
invention provides apparatus by which the external 
alignment rod of the apparatus described in the above 
patent application, placed as described in that applica- 
tion, is employed to enable appropriate alignment of a 
tibial resection guide relative to the direction of the me- 
chanical axis of the femur for a greater degree of accu- 
racy in the placement of the components of the knee 
prosthesis with respect to the weight bearing axis, or 
mechanical axis, of the patient's leg. As such, the 
present invention attains several objects and advantag- 
es, some of which are summarized as follows: Enables 
the accurate location of the direction of the mechanical 
axis of the femur interoperatively, without invading the 
medullary canal and without the necessity for surgical 
intervention beyond that already required for access to 
the knee being replaced, to serve in the accurate loca- 
tion of the tibial component, as well as the femoral com- 
ponent of a knee prosthesis, during total knee replace- 
ment surgery; provides a relatively simple procedure ca- 
pable of being performed quickly just prior to preparing 
the tibia for resection; attains a high degree of accuracy 
with minimal procedural steps and apparatus; enables 
a direct determination of the direction of the mechanical 



axis of the femur and the relative location of a tibial re- 
section guide with less reliance upon visual estimation 
or interpretation; provides simplified apparatus capable 
of long-term reliable performance. 
[0014] The above objects and advantages, as well as 
further objects and advantages, are attained by the 
present invention which may be described briefly as pro- 
viding as an improvement in an apparatus for aligning 
a tibial resection guide relative to the direction of the me- 
chanical axis of the leg of a recipient of a total knee pros- 
thesis wherein the tibial resection guide is to be affixed 
to the tibia of the recipient, at the proximal tibia of the 
tibia, for resection of the proximal tibia, the tibia includ- 
ing a distal tibia, and wherein an external alignment rod 
is affixed to the femur and extends in the direction of the 
mechanical axis, an external tibial alignment shaft ex- 
tends longitudinally along an alignment axis between an 
upper end and a lower end, the tibial alignment shaft 
having a proximal portion adjacent the upper end for 
placement adjacent the proximal tibia and a distal por- 
tion adjacent the lower end for placement adjacent the 
distal tibia, and proximal coupling means are placed ad- 
jacent the upper end of the tibial alignment shaft for se- 
lectively coupling the tibial resection guide to the proxi- 
mal portion of the tibial alignment shaft, distal coupling 
means are located for selectively coupling the distal por- 
tion of tibial alignment shaft to the distal tibia, forward of 
the tibia, a proximal alignment member for placement 
on the proximal portion of the tibial alignment shaft, the 
proximal alignment member including an alignment 
guideway extending longitudinally along the proximal 
alignment member, parallel to the alignment axis of the 
tibial alignment shaft, the alignment guideway having an 
opening for reception of the external alignment rod into 
the alignment guideway, the alignment guideway being 
complementary to the external alignment rod such that 
upon reception of the external alignment rod into the 
alignment guideway, the proximal alignment member 
will be aligned with the external alignment rod to bring 
the proximal portion of the tibial alignment shaft into 
alignment with the direction of the external alignment 
rod for aligning the tibial resection guide relative to the 
direction of the mechanical axis of the leg. 
[0015] The invention will be understood more fully, 
while still further objects and advantages will become 
apparent, in the following detailed description of pre- 
ferred embodiments of the invention illustrated in the ac- 
companying drawing, in which: 

FIG. 1 is an exploded elevational view showing 
component parts of an apparatus constructed in ac- 
cordance with the present invention and being 
placed into service for accomplishing the implant of 
a total knee prosthesis; 

FIG. 2 is an elevational view showing the compo- 
nent parts assembled at the leg of a recipient of a 
total knee prosthesis, with the knee flexed; 
FIG. 3 is an enlarged exploded perspective view 
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showing some of the component parts; 
FIG. 4 is a fragmentary elevational view showing 
the component parts of FIG. 3 assembled In place; 
FIG. 5 Is an enlarged perspective view of a compo- 
nent part constructed in accordance with the 5 
present invention; 

FIG. 6 is an elevational view similar to a fragment 
of FIG. 2, but with the knee of the recipient extend- 
ed; 

FIG. 7 is a plan view of the fragment shown in FIG. 10 
6; and 

FIG. 8 is a fragmentary side elevational view show- 
ing resection of the tibia in accordance with the in- 
vention. 

[0016] Referring now to the drawing, and especially 
to FIG. 1 thereof, a portion of the femur of a supine pa- 
tient is illustrated somewhat schematically at 10 and is 
seen to include distal femur 12 at the knee K of the pa- 
tient. As more fully described in the aforesaid patent ap- 
plication, serial no. 08/199,069, the femur 10 is con- 
strained for rotation about the femoral head (not shown) 
of the femur 1 0 and the mechanical axis 1 4 of the femur 
1 0 passes through the center of rotation of the femoral 
head and the center 1 8 of the knee K of the patient. The 
direction of the mechanical axis 1 4 has been determined 
in the manner described in the aforesaid patent appli- 
cation and an elongate external alignment rod 20 has 
been affixed to the femur 10, extending in a direction 
parallel with the mechanical axis 14 of femur 10. Align- 
ment rod 20, being parallel with the mechanical axis 1 4, 
is available for use in locating cutting guides for making 
the cuts necessary to prepare the distal femur 1 2 for the 
reception of a femoral knee prosthesis to be implanted, 
as described in the aforesaid patent application. The 
present invention enables the employment of alignment 
rod 20 for aligning a tibial resection guide as well, as will 
be described below. 

[0017] Tibia 30 of the recipient includes proximal tibia 
32, tibial eminence 34 and anterior cortex 36, and is to 
be prepared for the reception of the tibial component of 
a prosthetic knee implant (not shown) by resection of 
the proximal tibia 32. Tibia 30 includes a long axis L and 
distal tibia 38. Apparatus constructed in accordance 
with the invention forthe preparation of the proximal tibia 
32 is illustrated generally at 40 and is seen to include 
an external tibial alignment shaft 42 having a proximal, 
or upper portion in the form of an upper shaft portion 44 
and a distal, or lower portion in the form of a tubular 
member 46. Tibial alignment shaft 42 extends longitu- 
dinally between an upper end 48 and a lower end 50 
and upper shaft portion 44 is to be received within tubu- 
lar member 46 in telescoping engagement adjacent the 
lower end 50, for selective movement relative to the tu- 
bular member 46 along a common alignment axis A. 
Clamping means, shown in the form of a thumbscrew 
52 threaded through a collar 54 integral with the tubular 
member 46 at the upper end 56 of the tubular member 



46, selectively clamps the upper shaft portion 44 in place 
at any location of upper shaft portion 44 along alignment 
axis A relative to tubular member 46, when the upper 
shaft portion 44 is telescoped into the tubular member 
46. 

[0018] Distal coupling means in the form of a lower 
clamp 60 is constructed as described in an earlier patent 
application in the United States, serial no. 08/552,594, 
filed November 3, 1995, and is mounted at the lower 
end of the tubular member 46, and, consequently, at the 
lower end 50 of the tibial alignment shaft 42. As seen in 
FIG. 2, lower clamp 60 is placed around the distal tibia 
38, just above the malleoli, to be secured to the distal 
tibia 38, for selectively coupling and locating the lower 
end of the tubular member 46 and, consequently, the 
lower end 50 of the tibial alignment shaft 42, in alignment 
with the distal tibia 38, forward of the distal tibia 38, ad- 
jacent the ankle 62 of the recipient. 
[0019] Alignment means is shown in the form of an 
alignment assembly 70 which includes a first carriage 
72 integral with the lower end 50 of the tibial alignment 
shaft 42 and mounted for sliding movement along a first 
guideway 74 which, in turn, is carried by a second car- 
riage 76 mounted for sliding movement along a second 
guideway 78 integral with clamp 60. The first guideway 
74 has a rectangular cross-sectional configuration and 
extends in an anterior-posterior direction for enabling 
the first carriage 72 to be moved selectively along the 
first guideway 74 in anterior and posterior directions. 
The second guideway 78 has a T-shaped cross-section- 
al configuration and extends in a medial-lateral direction 
for enabling the second carriage 76 to be moved selec- 
tively along the second guideway 78 in medial and lat- 
eral directions. First and second carriages 72 and 76 
are moved to align axis A of the tibial alignment shaft 42 
with the center of ankle 62. Once the axis A is aligned 
as described, a first thumbscrew 80 in the first carriage 
72 is tightened to secure the first carriage 72 in place 
on the first guideway 74, and a second thumbscrew 82 
in the second carriage 76 is tightened to secure the sec- 
ond carriage 76 in place on the second guideway 78. 
[0020] Turning now to FIGS. 3 and 4, as well as to 
FIGS, 1 and 2, a tibial resection guide 90 is to be as- 
sembled with the tibial alignment shaft 42 and located 
at an appropriate resection location forthe accomplish- 
ment of the desired proximal cut along the proximal tibia 
32. To that end, tibial resection guide 90 includes a cut- 
ting guide surface, shown in the form of a saw blade 
guide slot 92 extending in a medial-lateral direction be- 
tween the sides of the tibial resection guide 90 and 
through the tibial resection guide 90 in the anterior-pos- 
terior direction. A plurality of holes 94 also extend 
through the tibial resection guide 90 in the anterior-pos- 
terior direction, all as more fully described in the afore- 
said patent application serial no. 08/552,594. 
[0021] In order to assemble the tibial resection guide 
90 with the tibial alignment shaft 42, proximal coupling 
means are provided and include an offset head 100 at 
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the upper end 48 of the tibial alignment shaft 42 for the 
reception and selective securement of the tibial resec- 
tion guide 90 to be selectively affixed to the tibial align- 
ment shaft 42 by virtue of the engagement of the offset 
head 100 with a complementary channel 102 passing 
through the tibial resection guide 90, and an extension 
1 04 thereof, in the direction parallel to the alignment axis 
A of the tibial alignment shaft 42 and having an inner 
surface 1 06 with a contour configuration generally com- 
plementary to the contour configuration of outer surface 
108 of the offset head 100 of the tibial alignment shaft 
42, at the upper end 48 of the tibial alignment shaft 42. 
The tibial resection guide 90 is seated against a stop pin 
110, and then a thumbscrew 112, threaded in the tibial 
resection guide 90, is tightened to secure the tibial re- 
section guide 90 in place. 

[0022] The resection location of the tibial resection 
guide 90 is determined by a stylus assembly 1 20 which 
is most conveniently attached to the tibial resection 
guide 90 prior to placement of the tibial resection guide 
90 on the tibial alignment shaft 42. Stylus assembly 1 20 
includes a tibial stylus 1 22 mounted upon a stylus hous- 
ing 1 24 and having a tip 1 26, and is selectively attached 
to and detached from the tibial resection guide 90 by 
attachment means shown in the form of a quick-connect 
mechanism 1 30. as more fully described in the aforesaid 
patent application no. 08/552,594. 
[0023] Thus, as seen in FIGS. 2 and 4, upper shaft 
portion 44 of the tibial alignment shaft 42 is inserted into 
the tubular member 46 and is telescoped downwardly 
within tubular member 46, with the tibial resection guide 
90 coupled to the upper shaft portion 44 of the tibial 
alignment shaft 42, until tibial stylus 122 of the stylus 
assembly 120 is seated upon proximal tibia 32, in con- 
tact with tibial eminence 34, with the tip 1 26 of tibial sty- 
lus 124 engaging the proximal tibia 32 along the tibial 
plateau 132, thereby placing the tibial resection guide 
90 at the correct level for accomplishing the proximal 
cut at the desired resection level RL. The quick-connect 
mechanism 130 accomplishes a highly stable attach- 
ment of the stylus assembly 120 to the tibial resection 
guide 90 in a compact and easily operated arrangement. 
Once the tibial resection guide 90 is located at the de- 
sired resection level, the thumbscrew 52 is tightened, 
thereby securing the tibial resection guide 90 at the de- 
sired resection level RL, and the stylus assembly 120 is 
detached from the tibial resection guide 90* by merely 
operating the quick-disconnect mechanism 130. 
[0024] In order to accomplish alignment of the tibial 
resection guide 90 appropriately relative to the direction 
of the mechanical axis 14 of the femur 10, a proximal 
alignment member 140 is placed upon the upper shaft 
portion 44 of the tibial alignment shaft 42, as illustrated 
in FIG. 2. Proximal alignment member 140 itself is best 
illustrated in FIG. 5 and is seen to include a block 142 
and a channel 1 44 extending through the block 1 42, the 
channel 144 having a cross-sectional configuration 
complementary to the cross-sectional configuration of 



the upper shaft portion 44 of the tibial alignment shaft 
42 for the reception of the upper shaft portion 44 within 
the channel 144. A thumbscrew 146 is threaded into the 
block 142 and communicates with the channel 144 to 

5 enable selective securement of the block 1 44 to the up- 
per shaft portion 44 of the tibial alignment shaft 42, as 
seen in FIG. 2. An alignment guideway in the form of a 
slot 150 extends longitudinally along the block 142 of 
the proximal alignment member 140 and an opening 

10 1 52 extends transversely to communicate with the slot 
1 50 along the length of the slot 1 50 and includes a bev- 
eled entrance 1 54. The complementary cross-sectional 
configurations of the upper shaft portion 44 of the tibial 
alignment shaft 42 and the channel 144 of the proximal 

15 alignment member 140 assure that upon engagement 
of the upper shaft portion 44 within the channel 1 44, the 
slot 150 is aligned properly with the axis A of the tibial 
alignment shaft 42. 

[0025] With the proximal alignment member 140 se- 

20 cured in place upon the upper shaft portion 44 of the 
tibial alignment shaft 42, the knee K is placed in exten- 
sion, as shown in FIGS. 6 and 7. As the knee K is ex- 
tended, the tibial alignment shaft 42 is manipulated so 
that the alignment rod 20 is engaged within the slot 150 

25 of the proximal alignment member 1 40 to align the prox- 
imal alignment member 140 with the alignment rod 20 
and, consequently, to align the tibial alignment shaft 42 
with the direction of the alignment rod 20, thereby align- 
ing the tibial resection guide 90 relative to the direction 

30 of the mechanical axis 14 of the femur 1 0 and, conse- 
quently, relative to the mechanical axis of the leg of the 
recipient. To this end, the tibial alignment shaft 42 is 
shifted, as required, during extension of the knee K. to 
receive the alignment rod 20 transversely through the 

35 beveled entrance 1 54 into the opening 1 52 and into the 
slot 150 of the proximal alignment member 140. 
[0026] Turning to FIG. 8, once the tibial resection 
guide 90 is aligned relative to the direction of the me- 
chanical axis 14, the tibial resection guide 90 is affixed 

40 to the proximal tibia 32, adjacent the anterior cortex 36, 
by affixation means, shown in the form of drill-pins 160 
inserted through selected holes 94 in the tibial resection 
guide 90 and into the proximal tibia 32. Then, the align- 
ment rod 20 is removed from the femur 10, the tibial 

45 alignment shaft 42 is uncoupled from the tibial resection 
guide 90, the knee K is flexed to ninety degrees, to bring 
the tibia 30 to the position illustrated in FIG. 8, and the 
tibial resection guide 90 is fully exposed for uninhibited 
access to the tibial resection guide 90 for resection of 

so the proximal tibia 32 . A saw blade 1 62 of a saw 1 64 then 
is inserted through the saw blade guide slot 92 to ac- 
complish proximal cut 166 at the resection level RL. 
[0027] It will be seen that the present invention attains 
the several objects and' advantages summarized 

55 above, namely: Enables the accurate location of the di- 
rection of the mechanical axis of the femur interopera- 
tively, without invading the medullary canal and without 
the necessity for surgical intervention beyond that al- 
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ready required for access to the knee being replaced, 
to serve in the accurate location of the tibial component, 
as well as the femoral component of a knee prosthesis, 
during total knee replacement surgery; provides a rela- 
tively simple procedure capable of being performed 
quickly just prior to preparing the tibia for resection; at- 
tains a high degree of accuracy with minimal procedural 
steps and apparatus; enables a direct determination of 
the direction of the mechanical axis of the femur and the 
relative location of a tibial resection guide with less re- 
liance upon visual estimation or interpretation; provides 
simplified apparatus capable of long-term reliable per- 
formance. 

[0028] It is to be understood that the above detailed 
description of preferred embodiments of the invention 
are provided by way of example only. Various details of 
design, construction and procedure may be modified 
without departing from the scope of the invention, as set 
forth in the appended claims. 



Claims 

1. Apparatus(40) for aligning a tibial resection guide 
(90) relative to the direction of the mechanical axis 
(14) of the leg of a recipient of a total knee prosthe- 
sis, wherein the tibial resection guide(90) is to be 
affixed to the tibia(30) of the recipient, at the proxi- 
mal tibia(32) of the tibia(30), for resection of the 
proximal tibia(32), the tibia(30) including a distal tib- 
ia(38), and wherein an external alignment rod(20) 
is affixed to the femur(1 0) and extends in the direc- 
tion of the mechanical axis(14). an external tibial 
alignment shaft(42) extends longitudinally along an 
alignment axis(A) between an upper end(48) and a 
lower end(50), the tibial alignment shaft(42) having 
a proximal portion(44) adjacent the upper end{48) 
for placement adjacent the proximal tibia(32) and a 
distal portion(46) adjacent the lower end(50) for 
placement adjacent the distal tibia(38), proximal 
coupling means (100, 102, 110, 112) are located ad- 
jacentthe upper end(48) of thetibial alignment shaft 
(42) for selectively coupling the tibial resection 
guide(90) to the proximal portion(44) of the tibial 
alignment shaft(42), and distal coupling means(60) 
are located for selectively coupling the distal portion 
(46) of tibial alignment shaft(42) to the distal tibia 
(38), forward of the tibia(30), characterised in that 
the apparatus(40) includes a proximal alignment 
member(140) for placement at the proximal portion 
(44) of the tibial alignment shaft(42), the proximal 
alignment member(UO) including an alignment 
guideway(150) extending longitudinally along the 
proximal alignment member(140), parallel to the 
alignment axis(A) of the tibial alignment shaft(42), 
the alignment guideway(150) having an opening 
(1 52) for reception of the external alignment rod(20) 
into the alignment guideway(150), the alignment 



guideway(150) being complementary to the exter- 
nal alignment rod(20) such that upon reception of 
the external alignment rod(20) into the alignment 
guideway(150), the proximal alignment member 

5 (1 40) will be aligned with the external alignment rod 
(20) to bring the proximal portion(44) of the tibial 
alignment shaft(42) into alignment with the direction 
of the external alignment rod(20) for aligning the di- 
rection of the external alignment rod(20) for aligning 

10 the tibial resection guide(90) relative to the direction 
of the mechanical axis(14) of the leg. 

2. Apparatus(40) as claimed in claim 1 wherein the 
alignment guideway includes aslot(150) extending 

15 longitudinally along the proximal alignment member 
(140), andtheopening(152) extends in a transverse 
direction such that the proximal portion(44) of the 
tibial alignment shaft(42) is received in a transverse 
direction into the slot(150). 

20 

3. Apparatus(40) as claimed in claim 1 or 2 wherein 
the proximal alignment member(140) includes se- 
lective coupling means (44, 144, 146) for selectively 
coupling and uncoupling the proximal alignment 

25 member(140) and the proximal portion(44) of the 
tibial alignment shaft(42). 

4. Apparatus(40) as claimed in claim 3 wherein the se- 
lective coupling means includes complementary 

30 cross-sectional configurations(44, 144) in the prox- 
imal alignment member(140) and on the proximal 
portion(44) of the tibial alignment shaft(42), the 
complementary cross-sectional configurations(44, 
144) aligning the slot(150) with the alignment axis 

35 (A) - of the tibial alignment shaft(42) upon placement 
of the proximal alignment member(140) on the 
proximal portion(44) of the tibial alignment shaft 
(42). 



40 

Patentanspruche 

1 . Vorrichtung (40) zum Ausrichten einer Tibiaresekti- 
onsfuhrung (90) in Bezug auf die Richtung der me- 

45 chanischen Achse (14) des Beines eines Empfan- 
gers einer Gesamtknieprotese, wobei die Tibiare- 
sektionsfiihrung (90) an der Tibia (30) des Empfan- 
gers an der proximalen Tibia (32) der Tibia (30) fur 
die Resektion der proximalen Tibia (32) zu befesti- 

50 gen ist, wobei die Tibia (30) eine distale Tibia (38) 
umfasst und wobei ein externer Ausrichtungsstab 
(20) am Oberschenkelknochen (10) befestigt ist 
undsich in Richtung der mechanischen Achse (14) 
erstreckt, wobei ein externer Tibiaausrichtungs- 

55 schaft (42) sich longitudinal entlang einer Ausrich- 
tungsachse (A) zwischen einem oberen Ende (48) 
und einem unteren Ende (50) erstreckt, wobei der 
Tibiaausrichtungsschaft (42) einen proximalen Ab- 
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schnitt (44) benachbart dem oberen Ende (48) zur 
Anordnung benachbart der proximalen Tibia (32) 
und einen distalen Abschnitt (46) benachbart dem 
unteren Ende (50) zur Anordnung benachbart der 
distalen Tibia (38) aufweist, wobei proximale Kopp- 5 
lungsmittel (100, 102, 110, 112) benachbart dem 
oberen Ende (48) des Tibiaausrichtungsschaftes 
(42) vorhanden sind, urn die Tibiaresektionsfuhrung 
(90) selektiv an den proximalen Abschnitt (44) des 
Tibiaausrichtungsschaftes (42) zu koppeln, und di- 10 
stale Kopplungsmittel (60) vorhanden sind, um den 
distalen Abschnitt (46) des Tibiaausrichtungsschaf- 
tes (42) selektiv an die distale Tibia (38) zu koppeln, 
vor der Tibia (30), dadurch gekennzeichnet, dass 
die Vorrichtung (40) ein proximales Ausrichtungs- 15 
element (140) zur Anordnung am proximalen Ab- 
schnitt (44) des Tibiaausrichtungsschaftes (42) be- 
inhaltet, dass das proximale Ausrichtungselement 
(140) eine Ausrichtungsfiihrungsbahn (150) auf- 
weist, die sich longditudinal entlang dem proxima- 20 
len Ausrichtungselement (1 40) parallel zur Ausrich- 
tungsachse (A) des Tibiaausrichtungsschaftes (42) 
erstreckt, dass die Ausrichtungsfiihrungsbahn 
(150) eine Offnung (152) zur Aufnahme des exter- 
nen Ausrichtungsstabes (20) in die Ausrichtungs- 25 
fuhrungsbahn (150) aufweist, dass die Ausrich- 
tungsfiihrungsbahn (150) komplementar zum ex- 
ternen Ausrichtungsstab (20) ist, so dass auf die 
Aufnahme des externen Ausrichtungsstabes (20) in 
der Ausrichtungsfiihrungsbahn (150) das proximale 30 
Ausrichtungselement (140) mit dem externen Aus- 
richungsstab (20) ausgerichtet ist, um den proxima- 
len Abschnitt (44) des Tibiaausrichtungsschaftes 
(42) in Ausrichtung mit der Richtung des externen 
Ausrichtungsstabes (20) zu bringen, um die Rich- 35 
tung des externen Ausrichtungsstabes (20) auszu- 
richten, um die Tibiaresektionsfuhrung (90) relativ 
zur Richtung der mechanischen Achse (14) des 
Beines auszurichten. 

40 

2. Vorrichtung (40) nach Anspruch 1, dadurch ge- 
kennzeichnet, dass die Ausrichtungsfiihrungs- 
bahn einen Schlitz (150) aufweist, der sich longitu- 
dinal entlang dem proximalen Ausrichtungselement 
(140) erstreckt, und sich die Offnung (152) in eine 45 
Querrichtung erstreckt, so dass der proximale Ab- 
schnitt (44) des Tibiaausrichtungsschaftes (42) im 
Schlitz (150) in einer Querrichtung aufgenommen 

ist. 

50 

3. Vorrichtung (40) nach Anspruch 1 oder2, dadurch 
gekennzeichnet, dass das proximale Ausrich- 
tungselement (140) selektive Kopplungsmittel (44, 
1 44, 1 46) umfasst, um das proximale Ausrichtungs- 
element (140) und den proximalen Abschnitt (44) 55 
des Tibiaausrichtungsschaftes (42) selektiv zu kop- 
peln und zu entkoppeln. 



4. Vorrichtung (40) nach Anspruch 3, dadurch ge- 
kennzeichnet, dass das selektive Kopplungsmittel 
komplementare Querschnittskonfigurationen (44, 
144) im proximalen Ausrichtungselement (140) und 
auf dem proximalen Abschnitt (44) des Tibiaaus- 
richtungsschaftes (42) umfasst, wobei die komple- 
mentaren Querschnittskonfigurationen (44, 144) 
den Schlitz (150) mit der Ausrichtungsachse (A) 
des Tibiaausrichtungsschaftes (42) auf die Anord- 
nung des proximalen Ausrichtungselements (140) 
auf dem proximalen Abschnitt (44) des Tibiaaus- 
richtungsschafts (42) hin ausrichten. 



Revendications 

1. Appareil (40) pour I'alignement d'un guide (90) de 
resection tibiale par rapport a la direction mecani- 
que (1 4) de la jambe d'une personne ayant recu une 
prothese de genou totale, dans lequel le guide de 
resection tibiale (90) est destine a etre fixe au tibia 
(30) de la personne, au niveau du tibia proximal (32) 
du tibia (30), pour la resection du tibia proximal (32), 
le tibia (30) comprenant un tibia distal (38), et dans 
lequel une tige d'alignement externe est destinee a 
etre fixee au f6mur (1 0) et s'6tend dans la direction 
de I'axe mecanique (14), un arbre d'alignement ti- 
bial (42) s'etend longitudinalement le long d'un axe 
d'alignement (A) entre une extremite superieure 
(48) et une extremite inferieure (50), I'arbre d'ali- 
gnement tibial (42) ayant une portion proximale (44) 
adjacente a I'extremite sup6rieure (48) pour un pla- 
cement adjacent au tibia proximal (32) et une por- 
tion distale (46) adjacente a I'extremite inferieure 
(50) pour un placement adjacent au tibia distal (38), 
des moyens de couplage proximal (100, 102, 110, 
112) sont disposes de maniere adjacente a I'extre- 
mite (48) superieure de I'arbre d'alignement tibial 
(42) pour le couplage selectif du guide de resection 
tibial (90) a la portion proximale (44) de I'arbre d'ali- 
gnement tibial (42), et des moyens de couplage dis- 
tal (60) sont disposes pour un couplage selectif de 
la portion distale (46) de I'arbre d'alignement tibial 
(42) au tibia distal (38), a I'arriere du tibia (30), ca- 
racteriseen ceque I' appareil (40)comporteun ele- 
ment d'alignement proximal (140) destine a etre 
place au niveau de la portion proximale (44) de I'ar- 
bre d'alignement tibial (42), I'element d'alignement 
proximal (140) comprenant un guide d'alignement 
(150) s'etendant longitudinalement le long de T6I6- 
ment d'alignement proximal (140), parallele a I'axe 
d'alignement (A) de I'arbre d'alignement tibial (42), 
le guide d'alignement (150) ayant une ouverture 
(1 52) destin6e a recevoir la tige d'alignement exter- 
ne (20) dans le guide d'alignement (150), le guide 
d'alignement (1 50) 6tant complementaire de la tige 
d'alignement externe (20) de sorte que lors de la 
reception de la tige d'alignement externe (20) dans 
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le guide d'alignement (150), I'element d'alignement 
proximal (140) est aligne avec la tige d'alignement 
externe (20) pouramener la portion proximale (44) 
de I'arbre d'alignement tibial (42) en alignement 
avec la direction de la tige d'alignement externe (20) 5 
pour aligner la direction de la tige d'alignement ex- 
terne (20), pour aligner le guide de resection tibial 
(90) par rapport a la direction de I'axe mecanique 
(14) de lajambe. 

10 

2. Appareil (40) selon la revendication 1 , dans lequel 
le guide d'alignement comporte une fente (150) 
s'6tendant longitudinalement le long de I'element 
d'alignement proximal (140), une ouverture (152) 
s'etendant dans une direction transversale de sorte 15 
que la portion proximale (44) de I'arbre d'aligne- 
ment tibial (42) est recue dans la fente (150) selon 
une direction transversale. 

3. Appareil (40) selon Tune des revendications 1 et 2, 20 
dans lequel I'element d'alignement proximal (140) 
comporte des moyens de couplage selectifs (44, 

1 44, 1 46) pour le couplage et le decouplage selectif 
de I'element d'alignement proximal (140) et de la 
portion proximale (44) de I'arbre d'alignement tibial 25 
(42). 

4. Appareil (40) selon la revendication 3, dans lequel 
les moyens de couplage s6lectifs comportent des 
configurations en coupe transversale complemen- 30 
taire (44, 1 44) dans I'element d'alignement proximal 

(1 40) et sur la portion proximale (44) de I'arbre d'ali- 
gnement tibial (42), les configurations en coupe 
transversale complementaire (44, 144) alignant la 
fente (1 50) avec I'axe d'alignement (A) de I'arbre 35 
d'alignement tibial (42) lors du placement de I'ele- 
ment d'alignement (140) sur la portion proximale 
(44) de I'arbre d'alignement tibial (42). 



8 



EP 0 839 501 B1 




EP 0 839 501 B1 




EP 0 839 501 B1 




EP 0 839 501 B1 




FIG.8 
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